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CV-A33CL

1. General

The CV-A33CL is a digital CMOS camera designed for automated imaging applications, featuring
high speed within a uniform and compact housing.

The high-speed shutter function, asynchronous random trigger mode and partial scan mode, with
window of interest, allows the camera to capture high quality images of fast moving objects
with a high frame rate. The CV-A33CL features the Camera Link standardized multiplexed signal
output interface.

The latest version of this manual can be downloaded from: www.jai.com
The latest version of Camera Control Tool for CV-A33CL can be downloaded from: www.jai.com

For camera revision history, please contact your local JAI distributor.

2. Standard Composition
The standard camera composition consists of the camera main body and tripod mount plate.

3. Main Features

e 1/2” progressive scan monochrome CMOS sensor

o 659 (h) x 493 (v) 9.9 um square pixels effective

¢ 10 or 8 bit video output in Camera Link

o 118.4 fps at full resolution

e 4953 frames/second for a 659 (h) x 3 (v) pixel image

e Programmable X and Y origin and size for window of interest

o Edge pre-select and pulse width external trigger modes

o  Global shutter for instant full frame exposure

e Programmable shutter from 1 LVAL to 492 LVAL (16.8 usec. to 8.3 msec.)
e  Auto trigger function based on programmable 659 (h) x n (v) window
e Auto trigger frame rate up to 5403 frames/second

e Accepts standard C-mount lenses

e A-series platform

e Short ASCIl commands for fast mode setup via serial port

e Setup by Windows 98/NT/2000 software via RS 232C or Camera Link
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4. Locations and Functions
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Fig. 1. Locations
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5. Pin Assignment

5.1. 12-pin Multi-connector (DC-IN/Trigger)

Type: HR10A-10R-12PB-01 Pin no. Signal Remarks

(Hirose) male. 1 GND

(Seen from rear of camera.) 2 +12 V DC input
3 GND
4 N/C
5 GND
6 RXD in RS 232C. Or via Camera Link by internal
7 TXD out SW200 on PK8378A (Off=HR)
8 GND
9 EEN out And via Camera Link
10 Trigger input Or via Camera Link. (Tl=1 for HR) *)
11 N/C
12 GND

Fig. 2. 12-pin connector. *) Internal SW300-1 on rear board for 75 Q terminations.

Refer to 7.1. Inside switch settings.

5.2. Digital Output Connector for Camera Link

13 1 Type: 26 pin MRD connector
3M 10226-1A10JL

26 14

Fig. 3. Camera Link connector

The digital output signals follow the Camera Link standardized multiplexed signal output
interface. Camera Link base configuration is used. The interface circuit is build around the NS
type DS9OCR285MTD.

The following signals are found on the Digital Output Connector:

SerTC RXD serial data to camera (Or via 12 pin HR by internal SW200.
SerTFG TXD serial data to frame grabber On for CL)

CC1 Trigger input (Or on 12 pin HR. TI=0 for CL)

cc2 Factory use

X0 to X3 Camera Link multiplexed data out

Xclk Camera Link clock. Used as pixel clock.

In the Channel Link X0 to X3 multiplexed signals the following signals are encoded.

DO - D9 2 x 8/10 bit video data out.

LVAL Line VALid. Video line data is valid. High for valid line.

FVAL Frame VALid. Video frame data is valid. High for valid frame.
DVAL Data VALid. Effective video pixel data is valid. High for valid data.
EEN Exposure ENable. High during exposure.

The polarity is positive and TRIG in negative as factory setting.
For Camera Link interface principle diagram please check Fig. 7.
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5.3. Input and Output Circuits

5.3.1. Trigger input
The trigger inputs on pin #10 12 pin Hirose +5V

Trig input
E TTL

connector is AC coupled. To allow a long pulse pin #10 * [F 15k
1k

width, the input circuit is a flip flop, which is [
toggled by the negative or positive 100n 1k
differentiated spikes caused by the falling or 750
rising trigger edges.

The trigger polarity can be changed. SW 300
Trigger input level 4 V +2 V. It can be 75Q GND \
terminated by internal SW300 on PK8388A.

The trigger inputs can be changed to

Camera Link input. (TI=0 for CL)

o]

» GND

Fig. 4. Trigger input.

5.3.2. EEN output +5V
On pin #9 on 12 pin HR connector EEN The output

circuit is 75 Q complementary emitter followers. It 7L *.DO_D
will deliver a full 5 volt signal. 100

Output level >4 V from 75Q. (No termination). 2k2 [
EEN is also found in Camera Link.
10k |_J;|

#9/12
EEN output

—» GND

Fig. 5. EEN output
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5.3.3. Camera Link interface

The video output is Camera Link with 10 or 8 bit video placed in a base configuration. The digital

output signals follow the Camera Link standardized multiplexed signal output interface. The
Camera Link output driver is NS type DS90CR285MTD.

The data bits from the digital video, FVAL, LVAL, DVAL and EEN are multiplexed into the twisted

pairs, which are a part of the Camera Link. Trigger signals and the serial camera control are
feed directly through its own pairs. The trigger input can also be TTL on the 12 pin connector.

(TI=0 for CL. TI=1 for 12 pin HR). The serial camera control can be switches between the 12 pin

connector or CL by the internal switch SW200 on PK8387B.
The 26 pin MDR connector pin assignment follows the Camera Link base configuration.

For a detailed description of Camera Link specifications, please refer to the Camera Link
standard specifications found on www.jai.com

Camera Signals

o Camera Link
8bit 10bit Pin
D2 DO A0 Tx0
D3 D1 A1 Tx1
D4 D2 A2 Tx2
D5 D3 A3 Tx3
D6 D4 A4 Tx4
D7 D5 A5 Tx6
D8 D6 A6 Tx27
D9 D7 A7 Tx5
D8 BO Tx7
D9 B1 Tx8
B2 X 4X
B3 Tx12 7-1
B4 Tx13 MUX
B5 Tx14
B6 Tx10
B7 Tx11
Co Tx15
C1 Tx18
C2 Tx19
C3 Tx20
C4 Tx21
C5 Tx22
C6 TX16
Cc7 Tx17
LVAL Tx24
FVAL ™25
DVAL Tx26
EEN Tx23 k
Pclk Txclk
TXD out —k
RXD in —'¢
Ext. trig 1 in —¢
—
<¢
Ground E

CV-A33 Camera

_, Camera Link Cable
o

Connector pin

/ Signal

X0

X1

X2

X3

Xclk

SerTFG
SerTC
cc1
CcC2
CC3
Cc4

Sheilds

TxCLK

TxQUT3

TxQUT2

TxQUT1

TxQUTO

Port/Signal | 8bit 10bit | Pin No.
Port AO D2 DO Tx0
Port A1 D3 D1 Tx1
Port A2 D4 D2 Tx2
Port A3 D5 D3 Tx3
Port A4 D6 D4 Tx4
Pair 1 Port A5 D7 D5 Tx6
Port A6 D8 D6 Tx27
Port A7 D9 D7 Tx5
Pair 2
Port BO NC D8 Tx7
Port B1 NC D9 Tx8
Pair 3 Port B2 NC NC Tx9
Port B3 NC NC Tx12
Pair 5 Port B4 NC NC Tx13
Port BS NC NC Tx14
Port B6 NC NC Tx10
Port B7 NC NC Tx11
Port CO NC NC Tx15
To Port C1 NC | NC | Txi8
—» Frame Port C2 NC NC_ | Tx19
Grabber Port C3 NC NC Tx20
Port C4 NC NC Tx21
Port C5 NC NC Tx22
Pair 4 Port C6 NC NC Tx16
Port C7 NC NC Tx17
Pair 7 LVAL Tx24
Pair 6 FVAL Tx25
) DVAL Tx26
Pair 8
EEN Tx23
Pair 9 " " "
oai 10 Camera Link bit allocation
Pair 11
DO = LSB. D9 = MSB
Sheilds
1 pixel cycle
A7 AB EEN c7 3] B7 B6 A7 A6
c3 c2 DVAL FVAL LVAL c5 4 [e<] (]
B2 B1 (€] @ B5 B4 B3 B2 B1
Al A0 BO A5 A A3 A2 Al AD
Timing

Fig. 7. Principle diagram for Camera Link base configuration interface
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6. Functions and Operations

In the following the format shown in “7.3. CV-A33CL command list” are used for function
commands and parameters.

6.1. Basic functions

The CV-A33CL camera is a progressive scan camera with 10 or 8 bit video output in single
channel Camera Link.

Programmable partial scan, where the start line and the number of lines can be selected with 1
line increment is also available.

There are 4 modes: Normal continuous, and 3 trigger modes: Edge Pre-Select (EPS), Pulse Width
Control (PWC) and Auto Trigger.

The accumulation is LVAL a-synchronous.

In the following some of the functions are shown in details.

6.1.1. CMOS Sensor

The CMOS sensor principle layout is shown. T
The sensor is an array of active photosensitive

Pl
P
P

A

pixels. The global shutter is working x| I IR I R
simultaneously on all pixels. The readout can be T| (W] [Hf BT P,
| h=h =th =h Pixel
random row by row. 4 columns are feed through wi o TS EEP
a 4 to 1 multiplexer to an A/D converter. The R T N -
o . . . N| | S 1 S | g
digitized row signals are placed in a vertical al 0
. . . ey s D h_ h  —h  h,
register by a 1 to 4 multiplexing. From here itis .ol 0 2 L | o i g
read out with the pixel clock pulses, even if the  and — cotumn
window of interest has fewer columns. The setup v v v and A/D
frame speed depends only of the height of the H {ﬂ] {ﬂ] {ﬂ]
w.indowz not of the width. ‘ _ | video
Pixel principle and column processing with A/D L ) orocess
converting is shown below. 2 x 10 bit digital shift register

Fig. 7. CMOS principle layout

6.1.2. Pixel principle

Each pixel consists of a sensing part, a pixel memory

and an amplifier. The function can in short be Start exposure Stop exposure e

described. The photo diode and charge capacitor is k ?/ oid

reset when switch 1 is closed. The signal accumulation (l

starts when sw 1 open. The charge is transferred to the N, 4 1L [{ ampifer
R

eset
memory

pixel memory capacitor when sw 2 close. The - T T
accumulation stop when sw 2 open, and the signal is photo el .

. . : Charge To column
now temporary stored in the memory capacitor. After diode  capacitor  memory processing
reset of the charge capacitor, a new accumulation can
start. The signal on the pixel memory capacitor is read
out to the column by the read row signal. The memory Fig. 8. Pixel principle.
can now be reset.

With this construction all pixels will integrate at the same time, (Global shutter). The resulting
image is temporary stored in the pixel memory during read out, while a new exposure can be
started.

All timing is set up in the timing block by an internal serial link.
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6.1.3. Column Process

The voltage signal from a single pixel is send to the
column amplifier trough the 4 to 1 multiplexer. After
the S/H circuit, the offset and gain calibrating is
perform. A 10 bit A/D converter send the digital pixel
signal to the digital horizontal shift register by a 1 to 4
multiplexing. Signals from a single row with 667 pixels
are processed in parallel and send to the shift register.
Control and timing is done from the timing block.

The calibrate command CB = 0 will start an automatic
calibrate routine for offset and gain for all 167 A/D

Columns

10 bit
video

To shift
A/D Register
through

1to4

1 i

T multiplex

titd
Offset
S/H | Gain
calibr

Control and timing

Fig. 9. Column processing principle

converter. It reduces the vertical fix pattern column noise.

6.1.4. CV-A33 CMOS Sensor array

The CMOS sensor total array is 667 (h) x 502 (v).
Here the 659 (h) x 494 (v) is active photo sensing
pixels. 8 pixels (h) and 8 rows (v) are optical
black pixels for internal black level reference.
There is an A/D converter for each 4 columns.

A 4 to 1 multiplexer feed the signals from 4
columns to a A/D converter. The digital
converter output is multiplexed to the 667 x10

Timing

(502;667) 667 Columns

8 rows and 8 columns
optical dark pixels

bit register.

[}
o
o
i< %’ 667 x 502 sensor array 502
z 659 x 494 Active pixels Rows
@
(1,1)
4 to 1 multiplexer
> 167 x A/D converter
1 to 4 multiplexer 10 bit digital
> 667 x 10 bit register — Video out

Fig. 10. CV-A33 CMOS sensor array

6.1.5. CMOS Sensor principle diagram

EXPOSE
<+“—>
FRAME
4—) Row .
ROW . P Decoder Pixel Array
Sensor
Interface
Block Control
SYSCLK Logic |
RESET $p Column PGA
== Control ] '
|
l(_."alibratimll Column ADC’s &
SCLK | SHIP Data calibration memory
Serial &P < 9:0
SDATA ; Readout 667 x 10 SRAM (x2) Output (9:0)
4——=p| Interface ———— P ) —>
c Control ADC and Output Registers

Fig. 11. CMOS sensor principle diagram
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6.1.6. Window of Interest

If a higher frame rate is wanted, it is possible to change 0,0 WX
the CMOS sensors sensing area to the window of
WYl

interest. WS =1 for windows scan.

The X,Y start coordinate, the window width and height
can be programmed. WW
WX can be in the range 0 to 657 FVAL
WY can be in the range 0 to 490 WH
WW can be in the range 2 to 659. (WX + WW < 659)
WH can be in the range 3 to 493. (WY + WH < 493)
The frame rate will not increase if the width WW is
reduced. The horizontal shift register need to be read LVAL J L
out in its full length. | ——
Minimum size for the window of interest is 2 (h) x 3 (v)

pixels.

Maxim frame rate is 4953 fps.

For DVAL timing details for the window of interest,

refer to 6.2.5 fig. 17 through 19.

XY

Fig. 12. Windows of Interest

6.1.7. Auto Trigger Window of Interest.

The auto trigger function, TR=3 can be used as sensing device inside the camera field of view.
The scanned area is from top of the image, and the height can be programmed with the
command AT= --. The accumulation time is equal to the number of LVAL programmed with AT.
The minimum height of the window of interest for the auto trigger function is the 3 top lines of
the image. The height of the auto trigger window can be programmed in the range AT = 3 to
493. The window is always from the top of image. The read out time is the active nhumber of
LVAL + 9 LVAL.

Maxim frame rate is 5403 fps given by the 11 LVAL for a minimum window read out.

(1 LVAL = 16.825 psec.)

The connected frame grabber should be programmed to sense if objects passing the window.
The horizontal position and the signal threshold could be the programmed parameters. If an
object passing is detected, a trigger is send to the camera, and a full frame is exposed with the
same accumulation time as programmed for AT. The resulting image, a full frame or windows
scan, (depending of windows scan setting), is read out to the grabber, and the auto trigger
function will start again.
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6.2. Sensor layout and timing.

6.2.1. Effective image format

The drawing below shows the effective pixels on the CCD array with respect to pixels and lines
as it is used in the timing and video read out.

6.2.2. Vertical timing
Normal mode. Full frame.

(0, 0)

Minimum
window size

Active Pixel Array

¢ 659 —mm -(6;8, 492)

Fig. 13. Effective image layout

1 FVAL period
502L

1 LVAL = 16.825 ps

498l

4L )

FVAL

‘|_‘

LvAL - [T]T]
;

posure is mex.

~—(Wen the ex
Exposure

(PE=493))

peri od
EEN

Exposure !

e (When the exposure is nmin. (PE=2))
1

peri od

EEN

493L

— 5L —)

DATA OUT

4L

DVAL

M|

6.2.3. Horizontal timing
Normal mode. Full frame.

Fig. 14. Vertical timing

1 LVAL period

673ck

L [TTTTTTTTTTT

1ck=25ns

¥-

o
N

659ck

N
|l

5k —p—— Qck—bi

Fig. 15. Horizontal timing

-10 -
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6.2.4. LVAL a-synchronous accumulation

The CV-A33CL has LVAL a-synchronous accumulations only. The accumulation will start 28 usec.
after the trigger leading edge. EEN will indicate the accumulation time. When the accumulation
stops after the selected shutter time, the LVAL phase is reset and restarted.

1 LVAL = 16.825 pusec.

16.8 usec.
< —>

AL I I I Iy
Trigger —+ ’—_

Accum

Delay 28 usec. >

EEN | |

Fig. 16. LVAL a-synchronous accumulation

In CV-A33 with LVAL a-synchronous accumulation a new trigger can be input and start a new
exposure during the previous frame read out. But the exposure may not be finished before the
frame is read out. It makes it possible to have a trigger rate close to the frame rate.

The minimum trigger interval should be >(1FVAL + 1 LVAL).

-11 -
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6.2.5. Timing for window of interest

With WS=1, the X and Y start coordinates (WX and WY), and the width and height (WW and WH)
for the window of interest can be programmed with 1 pixel interval. The minimum window size
is 2(h) x 3 (v). If the window is specified outside the full image area, it will be placed up to the
right or low limit as shown in fig 17. right.

Figures marked with (*) in the timing diagrams below will change with other window settings.
0, 0) o 0, 0)

IIZO

240 ' 493 N . 493
Active Pixel Array

(200, 100)

Readout Region
(WX=559, WY=393, WW=100, WH=100)

(559, sqz)bﬂ»

Active Pixel Array y) Specifyed Region

B /(\\‘X:ESOO, WY=400, WW=100, WH=100)

100

——————— 659 4>'-(658, 492) —————————— 659 —————————— P -(6-58, 492)

Fig. 17. Window of interest.

1 LVAL = 16.825 ps

(*) Variable Nunber

1 FVAL period
54 120L(*) : -,E
* 125L(*) Me—aL !
. ' !
FVAL ‘|_| |_|
WAL [TTTTTTTTTIITTITTIT o ooaT T HETTTTTTTTT

Efective Lines
120L(*)

—pm————

1
1
! '
M— 5L —p— 4Ly
) H

! SSESS ...
1
L[] P
1 1
! !

Fig. 18. Vertical timing for window of interest.

3
(24
s
/6
7>
7

27

DATA QJr

DAL [ |

— 1 T 17
Y/,
= =%
— 7
] 17
2;
2.
2,
2;

1 ck = 25 nsec
1 LVAL peri od (*) Variabl e Nunber
54 673ck %
i* 668ck W 5ok —
LVAL I
i : . , Bfective Axels | ! i .
i 190k —M——200ck( *) —PM————240ck(*) ————I——219ck(") — I 5ck—u— 9ck———
i ! i S8 S84 ! i .
] : 1 VvV L WO i : !
pvAQr | [1] [1] . |
: : . : .
i ! i i
DAL ] i — i |

Fig. 19. Horizontal timing for window of interest.

-12 -
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6.3. Input/Output of Timing Signals

6.3.1. Input of Timing Signals

It is not possible to synchronize the camera from an external sync source except by an extern
trigger pulse. The camera will always run with its internal X-tal controlled timing.

Trigger input through Camera Link. TI=0
Trigger input as TTL on pin #10 on 12 pin Hirose. TI=1

The trigger polarity is active low. TP=0
Trigger input can be changed to active high. TP=1

The trigger input on pin #10 on the 12 pin Hirose connector can be 75 Q terminated with the
internal switch SW 300-1 ON.

6.3.2. Output of Timing Signals

To synchronize the video data transfer from the camera the following signals are available in a
base configuration of Camera Link:

FVAL Frame valid High for valid Frame
LVAL Line valid High for valid line
PCLK Pixel clock

DVAL Data valid High for valid data
EEN Exposure enable Low during exposure

See the full connector pin assignment for Camera Link in chapter 5.3 and 5.4.5
For complete documentation on the Camera Link standard, please contact your JAI distributor.
EEN is also found as a TTL signal on pin #9 on the 12 pin Hirose. EEN is low during exposure.

6.4. Trigger Modes

This camera can operate in 4 primary modes. 1 non-triggered, 2 external asynchronous trigger
modes and auto trigger mode.

1. Normal continuous Mode. TR=0 Pre-selected exposure. (SM=0, SM=1)
2.  Edge Pre-select Mode. TR=1 Pre-selected exposure. (SM=0, SM=1)
3. Pulse Width Control Mode. TR=2 Pulse width controlled exposure.

4.  Auto Trigger Mode. TR=3 >3 line window, <5404 fps

In normal continuous mode (TR=0) and edge pre-select mode (TR=1) the shutter time can be
selected from the normal 8 fixed steps (SM=0), or it can be selected from the 2 to 493 steps
programmable (SM=1). In programmable exposure the actual exposure is 1 LVAL less than the PE
value.

The trigger pulse width should be >1 LVAL to <3 FVAL. (>16.8 usec. to <25 msec.)

In pulse width control (TR=2) the trigger pulse width should be >1 LVAL to <237 FVAL. (>16.8
usec. to <2 sec.)

Windows of interest (WS=1) can be used in normal, edge pre-select and pulse width control
mode. (TR=0, TR=1 and TR=2).

-13 -



CV-A33CL

6.4.1. Continuous Operation (Non triggered)

Mode settings can be done with RS-232C. Trigger Mode Normal. TR=0. It is for applications where
the camera is continuous running without external trigger. The shutter mode can be normal or
programmable exposure. (SM=0, SM=1). The shutter will work in all 8 steps up to 1/20,000
second or with the programmable exposure in 2 to 493 steps. In programmable exposure the
actual exposure is 1 LVAL less than the PE value.

In windows scan (WS=1), shutter times longer than the actual frame time have no meaning. The
exposure will be equal the frame time.

To use this mode:

Set function: Trigger mode “Normal” TR=0
Shutter mode “Normal” or “Programmable” SM=0, SM=1
“Shutter Speed” SH=0 through 7
“Programmable exposure” PE=2 through 493
*"Windows” “Full” or “Windows scan” WS=0, WS=1

Polarity and other functions

Important notes on using this mode.

e The line at the end of the exposure period (SM=0, SM=1) will have a slightly lower signal
level. (About 10%). It is caused by the CMOS. (With SH=1/250 the line is seen in the
middle of the image).

For timing refer to 6.2.2. and 6.2.3. Fig. 14. and fig 15.
For windows scan timing refer to 6.2.5 and fig.17 through fig.19.

6.4.2. Edge Pre-select Mode

The exposure will start 28 usec. after the trigger leading edge, and it stops and is read out after
the shutter time selected. It can be the 8 steps in normal or 2 to 493 steps in programmable.
SM=0 or SM=1. In programmable exposure the actual exposure is 1 LVAL less than the PE value.
This mode will operate with full window or windows of interest scanning.

An EEN pulse will indicate the active accumulation time, and a FVAL pulse indicates that the
resulting video is read out.

To use this mode:

Set function: Trigger mode “Edge Pre-select” TR=1
Shutter mode “Normal” or “Programmable” SM=0, SM=1
*Shutter Speed” SH=0 through 7
“Programmable exposure” PE=2 through 493
*"Windows” “Full” or “Windows scan” WS=0, WS=1
Polarity and other functions

Input: Ext. trigger to Camera Link or pin 10 on 12-pin connector.

Important notes on using this mode.

e The duration of the trigger should be >1 LVAL to <3 FVAL. (>16.8 usec. to <25 msec.)
e A new trigger can be applied before FVAL is low as long as the exposure will be on for
longer than the FVAL high period. Refer to 6.2.4

For timing refer to 6.2.2. and 6.2.3. Fig. 14. and fig 15.
For windows scan timing refer to 6.2.5 and fig.17 through fig.19.
For LVAL a-synchronous accumulation refer to 6.2.4 and fig 16.
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Fig. 20. Vertical timing for edge pre-select min. exposure

\(Vhen the exposure ismax. FE=493))

: 1 LVAL = 16.825us
™ | "
1 PVAL period
o 502 :
= s 2
RVAL : ‘ 77777777 Li
DAL TITTTTTITITTITTIOT: s i
i B s
Exposure //j
priod ——— - —
= i
- B Effective L nes |
‘ 3 4931 KBl
‘1284 .. @’m .
DNAQUT | | ; 5
i - i
DAL ITTITTTTITIT I ITE TITIT I T T

Fig. 21. Vertical timing for edge pre-select max. exposure
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6.4.3. Pulse Width Control Mode

The exposure will start 28 usec. after the trigger leading edge, and it stops and is read out at
the trigger trailing edge. This mode will operate with full window or windows of interest
scanning.

An EEN pulse will indicate the active accumulation time, and a FVAL pulse indicates that the
resulting video is read out.

To use this mode:

Set function: Trigger mode “Pulse Width Control” TR=2
*"Windows” “Full” or “Windows scan” WS=0, WS=1
Polarity and other functions

Input: Ext. trigger to Camera Link or pin 10 on 12-pin connector.

Important notes on using this mode.

e The duration of the trigger should be >1 LVAL to <237 FVAL. (>16.8 usec. to <2.0sec.)
The image quality can be reduced at maximum pulse width.

e A new trigger can be applied before FVAL is low as long as the exposure will be on for
longer than the FVAL high period. Refer to 6.2.4

For timing refer to 6.2.2. and 6.2.3. Fig. 14. and fig 15.

For windows scan timing refer to 6.2.5 and fig.17 through fig.19.
For LVAL a-synchronous accumulation refer to 6.2.4 and fig 16.
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Fig. 22. Vertical timing for pulse width control min. exposure
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6.4.4.

Auto trigger Mode

The auto trigger function, TR=3 can be used as sensing device inside the camera field of view. It
sense in a programmable window from top of the image. The continuous output is sent to the
frame grabber, which PC should be programmed to sense if an object is passing the window. The
horizontal position and the signal threshold could be the programmed parameters. If an object
passing is detected, a trigger is send to the camera. The resulting image, a full frame or
windows scan, (depending of windows scan setting), is read out to the grabber, and the auto
trigger function with fast scan of the programmed window will start again.

To use this mode:

Set function: Trigger mode “Auto Trigger Mode” TR=3
*“Auto Trigger” AT=3 through 493
*"Windows” “Full” or “windows scan” WS=0, WS=1

Polarity and other functions

PC and grabber: Detect trigger conditions

Input:

Send a pulse width control trigger to the camera.

Ext. trigger to Camera Link or pin #10 on 12-pin connector.

Important notes on using this mode.

TS

RAL
VAL

Exposure
period

EN

DATA QJT

DvAL

The exposure is equal the programmable parameter AT.

The exposure time is the same for the auto trigger partial scanned frame and the
resulting triggered frame read out.

The duration of the trigger should be >1 LVAL to < 1 FVAL. (>16.8 psec. to <8.3 msec.)
Refer to 6.1.7. Auto Trigger Window of Interest.

Max auto trigger frame rate is 5403 fps.

1 AAL period 7 AAL period 1 LVAL = 16.825us
| | T |
S e s N e ) I e S e N ey H
T T T T T T T I I
/ |
T U Emiermd] i i Ereotre L res i ] i
LTI T ST L TTTTTTTT ™ T T T T TTT T L TTTTITL JTTTTTTL

Fig. 23. Vertical timing for auto trigger function
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6.5. Other Functions.

User ID.
The command (UD) the user can save up to 16 characters in the camera to identify the camera.

Bit Allocation.
The command (BA) will select the number of bits in the Camera Link output to 8 or 10 bit.

Black Level.
The command (BL) is for adjusting the video black level (or set-up level).

GAin level.
The command (GA) is for adjusting the gain level between 0 and 15 dB.

CaliBration of CMOS sensor.

This command (CB=0) will calibrate all the A/D converters on the CMOS sensor. The calibration
procedure for gain and offset is done automatically each time the command is received and at
power up. Allow the camera to warm up before the calibration is done.

The data from the calibration can be stored in a file by the camera control tool by the command
“Read Calibration” and “Write to File”. With the command “Read from File” the calibration data
can be loaded to the camera and used as calibration.

Important notes on using this function.

e "Read Calibration” takes about 22 seconds.
e "“Read from File” takes about 45 seconds.

7. Configuring the Camera
7.1. Switch setting inside

SW 200 is for selecting the RS232C input through Camera Link or the 12 pin HR connector.
SW 200 is placed inside on the camera motherboard PK8387B near the rear.

SW 300 is for 75 Q terminating of the trigger input on pin #10 on 12 pin HR connector.
SW 300 is placed inside on the rear board PK8388B. (On for 75 Q terminating.)

O

Q SW 300

On
SW 200
On[[f __ Off Off
12
CL HR
Trig. Pin #10

Fig. 24. Internal switch setting

-18 -



CV-A33CL

7.2. RS-232C control

All configuration of the CV-A33CL camera is done via the RS-232C port on the 12 pin HR
connector or via Camera Link. (Internal switch SW200 off for HR). The camera can be set up
from a PC running terminal emulator software, or using JAl s camera control software.
Below is the description of the ASCII based short command protocol.

Communication setting.

Baud Rate 9600 bps 1CD

Data Length 8 bit EQBEE 9 pin

Start Bit 1 bit TXD——2RXD ploon

Stop Bit 1 bit RS 232C cable CAMERA R 3L PCcom
; PORT

Parity None C gg%

Xon/Xoff Control | None 901

Protocol.

Transmit setting to camera:

NN=[Parameter]<CR><LF> (NN is any kind of command. Capital or small letters.)
The camera answers:

COMPLETE<CR><LF>

To have all communication visible on the emulator screen, start with:
EB=1<CR><LF>

The camera answers:
COMPLETE<CR><LF>

Transmit request command to camera:

NN?<CR><LF> (NN is any kind of command.)
The camera answers:

NN=[Parameter]<CR><LF>

Transmit the following to have the camera actual setting:
ST?<CR><LF>

The camera answers:
A complete list of the current settings

Transmit the following to have a command list:
HP?<CR><LF>

The camera answers:
A list with all commands and possible settings

Invalid parameters send to camera: (99 is an invalid parameter)
SH=99<CR><LF>

The camera answers:
02 Bad Parameters!!<CR><LF>

To see firmware number.
VN?<CR><LF>

To see camera ID. It shows the manufacturing lot number.
ID?<CR><LF>
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7.3. CV-A33CL command list

| Command Name | Format | Parameter | Remarks
A - General settings and useful commands
EB Echo Back EB=[Param.]<CR><LF> 0=Echo off 1=Echo on Off at power up
ST Camera Status request ST?<CR><LF> Actual setting
HP Online Help request HP?<CR><LF> Command list
VN Firmware version VN?<CR><LF> 3 letter version
ID Camera ID request ID?<CR><LF> 10 characters
MD Model Name request MD?<CR><LF> <10 characters
ub User ID (Free text) TR=[Param.]<CR><LF> User can save and load free text < 16 characters
B - Video Output
BA Output bit allocation BA=[Param.]<CR><LF> 0=10 bit 1=8 bit Camera Link
C - Timing and shutter related commands
WS Windows Scan WS=[Param.]<CR><LF> 0=full frame 1=windows scan
WX X Scan start coordinate WX=[Param.]<CR><LF> 0-657 Start pixel #
WY Y Scan start coordinate WY=[Param.]<CR><LF> 0-490 Start line#
WW | X Scan size width WW-=[Param.]<CR><LF> 2-659 Window width
WH Y Scan size height WH=[Param.]<CR><LF> 3-493 Window height
AT Auto Trigger AT=[Param.]<CR><LF> 3-493 *)
Wind. 3H to 493H
TR Trigger mode TR=[Param.]<CR><LF> O=normal 1=Edge pre-sel
2=Pulse width  3=Auto Trigger
SM Shutter mode SM=[Param.]<CR><LF> 0=Normal 1=Program. exp
SH Shutter speed SH=[Param.]<CR><LF> 0=0Off (1/120)  1=1/250 AllL 8 steps are
2=1/500 3=1/1000 valid in normal
4=1/2000 5=1/5000 trigger mode.
6=1/10000 7=1/20000
PE Programmable expos. PE=[Param.]<CR><LF> 2-493 Exp. 1H to 492H
H= 16.8usec
D- Signals and polarity
LVAL a-sync. | *1) Only a-sync.
TI Trigger Input TI=[Param.]<CR><LF> 0= CamerLink 1= 12 pin Hiror
TP Trigger polarity TP=[Param.]<CR><LF> 0= active low 1= active high *2)

E - Gain and analogue signals setting

BL Black level BL=[Param.]<CR><LF> 0-31 (0=low 31=high)
GA Gain level GA=[Param.]<CR><LF> 1-11 (0=low 11=high)
CB Calibration of CMOS sensor | CB=0<CR><LF> 0 is the only allowed parameter Will calibrate the
CMOS sensor
F - Saving and loading data in EEPROM
LD Load settings from camera | LD=[Param.]<CR><LF> O=Factory data ~ 1=User 1 area | Latest used data
EEPROM 2=User 2 area default at power
up
SA Save settings to camera SA=[Param.]<CR><LF> 1=User 1 area 2=User 2 area | Parameter =0 is
EEPROM not allowed
*) Auto trigger window will always start from top. Max frame rate with AT=3. It is 2 LVAL exposure + 9 LVAL offset.
*1) The command LS is found on the first cameras. Only LS=1 is will work correct.
*2) If positive logic is used (TP=1), the first trigger pulse after power up will be ignored. TTL only.

Do not try to use commands not shown in this list.
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7.4. Camera Control Tool for CV-A33

From www.jai.com Camera Control Tool for Windows 98/NT/2000 can be downloaded.

The control tool contents a camera control program and tools for making your own program.
For the integrator and experienced user, the Camera Control Toll is much more than a program
with a window interface. It also provides an easy and efficient ActiveX interface built for MS
Windows 98, ME, NT and 2000. The OCX interface has the ability to connect to the camera using
the serial interface of the PC by reading and writing properties for the camera. This integration
requires simple programming skills within Visual Basic, Visual C++ or similar languages in a
Microsoft Windows environment.

Below the different windows are shown.

About Es

433
- Camera Caontrol Toal

] —IDIEI Wergion 1.0

Copyright [C] 2003
a2 2| i
=

hittg: v 3 com

— Camera Data
todel Hame I Cv-433 Camera [D I 4100014352
| .
Uzer ID I.Ja|Cam 16 Save Uszer D |
— Shutter Mode
' Shutter Speed % Protect Uger 1D € Edit User D
Proarammable Exposure |493 jj
" Programmable Exposure — —Help
— Shutter Speed—————— ~Window Scan Mode————— Selsct Help Fils
1420 j ’7| FUllEraing j IEV-ASS Developers Guide. pdf j Open Help File |
—wWindow Scan
Coordinate ¥ ID = “fidth E59 -
= ' = |
Coordinate v = Height 120 = Status
— Trigger Mode Fﬂn-line «:—I Sending
- Auto Tringer I ::
Homal J -~ — Communication
— Trigaer Palatity———————————— [~ Trigaer lnput———————————————— CL Manufacturer/COM-ports Serial Faort
& Activel O activeH || # GL € Hitse 120n- 100 COM-parts =l [comt = 4|A“‘°
— Output Bit Allocation—————— [ Lewels — Synchronize
5 . Gain Lewvel B
' 10 Bit 1 I | *ﬁ(‘ﬁ Synchronized Synchronize I:ameral Sunchronize F'n:uglaml
8 Bit Black Lewvel |18 :
=l ~Filess
L biElcagda REsll et o | wistfl. | F Resdfomfie. |
Calibrate Senzor | Fead Ealibrations | wirite T File | -
—Factory and Uzer Settings In Camera
Fiead From File | IFactory 'I Store Settings | Load Settings I

Fig. 25. Window from camera control tool
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8. External Appearance and Dimensions
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9. Specifications

9.1. Spectral sensitivity

Fig. 26. Outline.
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Fig. 27. Spectral sensitivity for CV-A33
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9.2. Specification table

Specifications CV-A33CL

Scanning system Progressive scan

Pixel clock 40.000 MHz (25 nsec)

Line frequency 59.44 kHz (673 pixels clock/line) (16.825 usec)
Frame rate 118.4 frames/sec. (502 lines/frame) (8.44615 msec)
CCD sensor 1/2” progressive scan monochrome

CMOS image sensor: Micron MT9V403C12 STM

Sensing area

6.61 (h) x 4.97 (v) mm

Cell size

9.9 (h) x 9.9(v) um

Effective pixels

667 (h) x 502 (v)

Pixels in video output  Full
* Window

659 (h) x 493 (v) 118.4 fps
>2 (h) x >3 (v)

Max window scan frame rate

<4953 fps. 659 (h) x 3 (V)

IAuto trigger sensing rate

<5403 fps. 659 (h) x 3 (v)

Sensitivity on sensor

13 Lux (Min. gain, shutter 1/120, 100% video)
1.2 Lux (Max. gain, shutter 1/120, 50% video)

S/N ratio >45 dB
Digital video output 10/8 bits in Camera Link
Gain Remote
Gain range 0to +15dB
Synchronization Int. X-tal. Ext. random trigger
Inputs Camera Link Ext. trigger
TTL Ext. trigger TTL4V +2 V. (TTL or 75 Q terminated)
Outputs Camera Link Pixel clock, LVAL, FVAL, DVAL, EEN
TTL EEN (4 V from 75 Q)

Control interface

TXD and RXD via RS 232C
TDX and RDX via Camera Link

Trigger modes

Continuous, Edge pre-select, Pulse width control, Auto trigger

IAccumulation

LVAL a-synchronous

Shutter

Global (simultaneous exposure for all pixels)

Read out modes

Full or Partial as user selectable window of interest

Shutter speed (fixed)

1/120 through 1/20,000 second

Programmable exposure

1 LVAL to 492 LVAL (16.8 psec. to 8.3 msec.)

Pulse width control

>1 LVAL to <237 FVAL (>16.8 usec. to <2.0 sec.)

Partial readout window of interest

X origin, Y origin, X width, Y height
With 1 pixel increment

Functions controlled by

Shutter, Trigger, Scanning, Readout,

RS 232C Trigger input, Black level and Gain

Operating temperature -5°C to +45°C

Humidity 20 - 80% non-condensing

Storage temp/humidity -25°C to +60°C/20% to 90%

Vibration 10G (20Hz to 200Hz in all directions)

Shock 70G

EMC CE (EN50081-1 and EN50082-1), FCC part 15, UL94

Power 12V DC + 10%. 2.5W

Lens mount C-mount (Flange back 17.526 mm +0.05mm)
Image centre £0.1mm from C-mount centre

Dimensions 35 x 44 x 58 mm (HxWxD)

Weight 120g
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10. Appendix

10.1. Precautions

Personnel not trained in dealing with similar electronic devices should not service this camera.
The camera contains components sensitive to electrostatic discharge. The handling of these
devices should follow the requirements of electrostatic sensitive components.

Do not attempt to disassemble this camera.

Do not expose this camera to rain or moisture.

Do not face this camera towards the sun, extreme bright light or light reflecting objects.
When this camera is not in use, put the supplied lens cap on the lens mount.

Handle this camera with the maximum care.

Operate this camera only from the type of power source indicated on the camera.

Power off the camera during any modification such as changes of jumper and switch setting.

10.2. Typical Sensor Characteristics

The following effects may be observed on the video monitor screen. They do not indicate any
fault of the camera, but do associate with typical sensor characteristics.

V. Aliasing
When the CCD camera captures stripes, straight lines or similar sharp patterns, jagged image on
the monitor may appear.

Blemishes
Some pixel defects can occur, but this does not have en effect on the practical operation.

Patterned Noise
When the sensor captures a dark object at high temperature or is used for long time integration,
fixed pattern noise may appear on the video monitor screen.
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11. Users Record

Camera type: CV-A33CL
Revision: (Revision A)
Serial No. . .
Firmware version.  ........... .
CameralD. = .. .
Model name. ... .
UserID. . .

For camera revision history, please contact your local JAI distributor.

Users Mode Settings.

Users Modifications.

C¢€

DECLARATION OF CONFORMITY
AS DEFINED BY THE COUNCIL DIRECTIVE
89/336/EEC
EMC (ELECTROMAGNETIC COMPABILITY)

WE HEREWITH DECLARE THAT THIS PRODUCT
COMPLIES WITH THE FOLOWING PROVISIONS APPLYING TO IT.
EN-50081-1
EN-50082-1

Company and product names mentioned in this manual are trademarks or registered trademarks of their respective owners.
JAI A-S cannot be held responsible for any technical or typographical errors and reserves the right to make changes to products and
documentation without prior notification.

JAI A-S, Denmark JAI UK Ltd, England

Phone +45 4457 8888 Phone +44 0 1895 821 481 ®
Fax +45 4491 8880 Fax +44 0 1895 824 466

www.jai.com www.jai.com

JAI Corporation, Japan JAI Pulnix Inc, USA

Phone +81 45 933 5400 Phone (Toll-Free) +1 877 472-5909

Fax +81 45 931 6142 Phone +1 408-747-0300

Www.jai-corp.co.jp www.jai.com

THE MECHADEMIC COMPANY
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